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Introd

ction

The influence of post mortem conditioning temperature has been shown repeatedly to be of paramount importan-
€ as to determining meat quality, particularly referred to tenderness (Marsh and Leet, 1966; Locker and Daines,
Petdjd et al., 1985) and water holding capacity (Jolley et al., 1980-81; Honikel et al., 1981). Though,

Most research efforts on this subject are devoted to bovine meat studies, and, except for those related to elec-
trical stimulation of carcasses, only a few of them deal with lamb (Bowling et al., 1978) or mutton meat (Bouton
&L al,., 1973). Furthermore, most papers do not consider the actual temperature attained by muscles on post mortem
Conditio ing nor even take into account the rate of its decrease. Lochmer et al. (1980) and Marsh et al. (1980-81)
found improved meat tenderness when intact beef carcasses were allowed to maintain high pH and temperature very
€arly post mortem (2-3 hours after slaughter).

. We have studied in this paper the effect of conditioning lamb Logissimus dorsi excised muscles at different
“SMperatures -so as to reach within 2-4 hours post mortem internal temperatures of 0, 4, 10, 15, 20 and 36°C-
Upon meat tenderness, measured over seven days of aging. Thus the aim of this study is to get a better knowledge
O the influence of early reaching conditioning temperatures on lamb meat quality.

N§131551:21‘§bth04§
. Pairs of Longissimus muscles were obtained from lambs of 9-12 Kg carcass weight -as are most commonly
Slaughtered in Spain- within 30 min post mortem, trimmed of visible fat, wrapped in polyethylene bags and immedia-
FelY Stored in a thermostatized bath so as to reach internal muscle temperatures of 0, 4, 10, 15, 20 and 36°C.

?nt Muscle of each pair was used for measuring pH, ATP and degree of shortening until rigor onset, while the
LO?TCSponding muscle from the other carcass side allowed the continuous monitoring of internal temperature by

islng a thermocouple. After rigor was completed, the latter was stored in a cooler and aged for 7 days at a cons-
n#“l temperature for all prerigor treatments of 4°C. At least three pairs of muscles were used for each conditio-
ing temperature treatment.

- Measurement of shortening. Several bundles of muscle fibers of about 0.3 cm diameter and 5 cm length were
XC+SCd from whole muscles within one hour post mortem, before submerging them into the conditioning bath, and

- €1r exact length was measured. The bundles were then kept in the bath until rigor onset, when length was measu-
\(d,aguin. Shortening is expressed as the percentage of the difference between initial and final lengths related

to Initial value.

pH of tissue. Measurement of pH was accomplished by homogenising 3 g of muscle tissue in 20 ml distilled

Water. S : : L -
ikex for 15 s. PH of the homogenate was determined with a Crison pH-meter and a combined glass electrode.

oL Determination of ATP. ATP concentration was determined enzymatically according to Jaworek et al. (1970) in
tralized perchloric extracts of muscle tissue.

COOk_WatCr holding capacity. Water holding capacity was determined using two different systems: compression and
ing loss. The press method was carried out according to Grau and Hamm (1957) and cooking loss as described by
dng Lee et al. (1978).

SCOFGZGHdorneSS evuluation._Overal] tenderness was evaluated by an eight-member semi-trained taste panel. Sensory
b were rated on a 9-point scale; 9 donoted extremely Fcnder and 1'dono§ed extremely tough. Evaluation sam-
. Sonsisted of 0.7 cm thick loin steaks, trimmed of visible connective tissue and fried with very little oil
Cutd~ Tying pan to an internal temperature of 70°C -cooking method most frequently used iq Spain-. Sycuks were
n four sections and two of them, selected at random, presented to each panel member for evaluation.

This §95*gel electroghoresis: We employed a modificat@on of Laemmli procedure according to Greaser et al. (1983)
Ths _System uses a 1.5 mm thick slab gel consisting of a 15% polyacrylamide resolving gel and a 3% stacking gel.
tr dcT)’lf_imide:bisacry]amide crosslinker ratio is 200:1 in the resolving gel and 20:1 in the stacking gel. Elec-
Gels Oresis was performed at a constant voltage of 120 V at the stacking gel and then at 250 V for about 5 h
Were Were Stained using a solution of Coomassie blue R 250 and destained until background was clear. Myofibrils
dis eSSGnlely prepared according to the procedure described by Olson et al. (1976). Myofibril suspensions were
Olved in .05 M Tris-HCl buffer (pH 6.8) and boiled for 5 min in the presence of 6% SDS. After heating, 40%
Se € was added in a ratio of 1:3 (v/v) and the final protein concentration was adjusted to 10 mg/ml. 10 ul of
Myofibril solutions were applied to the gels.
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To’ 51tb9ugh corresponding results are not shown, muscles attained in all cases internal temperatures of 0, 4

Ure if 20 and BQDC, respectively to each conditioning treatment, within 2-4 hours post mortem. Thus we may be

degi.. 1At most time required by muscles to undergo the biochemical changes which lead to rigor onset occur at the

tur, 2 _temperature of condit@oning. It is obvious thqt such a rapid chilling rate, in the case of lower tempera-

Svey 2 1S Mot to be expected in usual handling of beef or mutton carcasses after slaughter; conditions can how-
4PProach those here described when very lean 8-12 Kg weight lamb carcasses are considered.

Table 1

’

tg”dltj : shows sensory panel scores for meat tegderncss at 1st, 4th and 7th duys_of aging related to four
8roy, Loning temperature treatments; temperatures within the range 10-20 °C are considered as an homogeneous
Clug; 5mCCj_results behave almost identically. From the observation of results shown one may come to several con-
the ons. First, almost all conditioning treatments lead to tenderness scores significantly different at least at

Casefh level of probability, and this is specially true at the 7th day of aging. Second, aging causes in all

tan, 2 tenderising effect, which is more pronounced at lower temperatures of conditioning. Third and most impor-
Ujvufﬁderness either at 1st, 4th or 7th day of aging is ordered according to the following outline: 0°C >
“V°C > 4°C > 36°C. These results are indeed surprising since, although when only temperatures higher than

are comes . : . - B
€t a1 5 ;Onsldered exists some disagreement in literature about tenderness reached (Bouton et al., 1973; Bowling
‘s 1978-
)

4°C

Lochner et al., 1980; PetHjd et al., 1985), it is generally accepted that lower temperatures cause
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Table 1.- Overall tenderness panel scores for lamb meat aging for 7 daysa
after different prerigor conditioning temperature treatments. (n =32-76)

Days of aging

Prerigor conditioning

temperature (°C) 1 4 i
0 4.9a + 0,91 5.9a + 0.86 7.2a + 0.74
a 3.7b + 0.62  5.0b + 0.92 6.0b + 0.67
10-20 4558 £ .19 5. 5.0abit 0.95 6.45C 1, 0695
36 3.1c + 0.9  3.8c + 0.83 4.8d + 0.91

@Mean values not followed by the same letter within a colum are signi-
ficantly different at the 5% level of probability.

cold shortening to appear (Honikel et
al., 1983) and as a consequence me?
becomes tough (Marsh and Leet, 1966)*
However, as far as we know they have
not as yet been reported results OF
lamb meat tenderness after such 2
rapid chill conditioning.

In order to compare these ré€-
sults with proteolytical activity
myofibrillar proteins, which has
related to meat tenderness by many
authors (Bechtel and Parrish, 1982
Goll et al., 1983; Yates et al.,19bf
SDS-polyacrylamide gel electrophor®
sis of muscle at rigor and 1st, 4f
and 7th day of aging for 0, 4 and ;
15°C conditioning temperature treat

on
pee?

ments was carried out. Figure 1 shows one example for each prerigor treatment of electrophoretic patterns we

obtained.

As may be clearly seen in Figure 1 some modifications along aging are evident in all three electrophoreti€
patterns, with different behaviour for each temperature treatment. 55000 Dalton disappears in all cases, althou?
disappearance is complete for 0°C at the first day of aging, while 7 days are necessary for 4 and hoRET TropOT”.n
T behaves in a similar manner, disappearing for 0°C at the 4th day, while for 4 and 15°C seven days of aging a1
needed. 39000 Dalton band disappears at the 7th day for 0“C treatments, while for 4 and 15°C is not complete
within this time. On the other hand, proteolytically originated bands appear in all three cases too; within the
range of 32000 to 26500 Dalton four bands are clearly visible at least after 4 days of aging. With no doubt the%n
bands are more intense for 0°C than for 15°C, and these latter much more than for 4°C. Even a stumped 24500 palt

band can be hardly seen at 0 and 15°C patterns.

These results agree in general with that reported previously for beef meat aging (Bechtel and Parrish, 19822
Yates et al., 1983), even those for 0°C(Koohmaraie etal., 1984); thus according to Goll et al. (1983) they must
be considered as a demonstration of meat tenderness to be ordered following the outline 0°C >15°C>4°C, as was
already stated. Differences found in electrophoretic patterns with those obtained from beef muscles will not be

here discussed.

Table 2 presents results of some physical properties of muscle measured at rigor onset for each prerigor g
treatment. If we observe the results shown for all parameters measured, one may conclude that lamb meat tender?®’
scores and electrophoretic patterns obtained for the different prerigor treatments are independent from them. o
fact, tenderness appear to be absolutely independent of degree of shortening, in disagreement with Marsh and 1€
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Figure 1.- SDS-15% polyacrylamide electrophoretic gels of myofibrils from M. Longissimus dorsi of lamb, pT
as described in Material and Methods. Samples were taken at rigor onset (R) and 1st, 4th and 7t
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( od) is
tre: than for other temperatu-
b 5 re, what disagrees with results
pH (%) WHC"™ e reported by Jolley et a (1980-81),
but could explain in part the high
0 5. 85 3581 24.9 38.9 T"“l'l)ll 2SS scores obtained for this
1 32 8 30.1 332 tr perception
W
10-20 1220 8 38.6 t )
4 Jia C acc in y Boutor ot & ,1&1 \
¢ 5.90 23.0 1.8 37 8 g A oldmg tL outon et al.
this higher water holding capacity
would be in agreement \«Lth the higher
3 A 3 value of pH reached at rigor ons
as rmine y full ATP ple 3 - s %5
1s determined by full ATE letion In this sense, the high pH
1g capacity (WHC) and Cooking loss (CL) are expressed as 0°C as compared with 4 and 10-20 “C
=5 Yo 8 il _ I )
i\ \uwt weight of the muscle sample released after the corresponding treatment groups may explain the
Teatment of pressing or cooking. observed increase in tenderness
tic that temperature, s
InuL activity of 'calcium activated neutral protease" (CANP) has been demonstrated to be ;nbhl\' lc* endent of
5“0 pPH (Goll et al., 1983). Furthermore, an increased (‘1 concentration within myofibrils is needed xcl
A s = 4 5 3 % 4 4
r%“‘ lvity (Goll et al., 1983), which is easily reached at lowest conditioning temperatures by sarcoplasm
bh“\\“'ﬂ“ 'Uea\c .ALLozdmg to h\mu@ et al. (1977) and to some preliminary results obtained by ou ves Aot
OWn here, Obviously, further research is needed in order to explain the results presented in this paper.
%J‘
te Early conditioning of lamb Longissimus dorsi at an internal muscle temperature of 0°C causes an increased
nfnu“ff of meat when compared to any other temperature of conditioning. l'enderness appear to be independent
Muscle shortening.
Mmomcduo,n@m\
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